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
$EVWUDFW
7KHSURFHVVRIFUHDWLQJDQGVKDULQJGLJLWDOPXVLFFDQEHYLHZHGIURPWKH³VXSSO\FKDLQ´
SHUVSHFWLYHLGHQWLI\LQJWKHUHVRXUFHVDQGYDOXHDGGLQJWRROVWKDWXOWLPDWHO\UHVXOWLQDILQDO
DXGLRSURGXFW%\UHVHDUFKLQJDQGGRFXPHQWLQJWKHVWHSVLQYROYHGLQWKLVSURFHVV,LGHQWLI\WKLV
VXSSO\FKDLQDVDVHULHVRIVWHSVDQLWLQHUDU\RUSURFHVVPRGHORIGLJLWDOPXVLFFUHDWLRQ
0RUHRYHU,IRXQGWKDWHDFKVWHSLQWKHSURFHVVFDQEHDVVHVVHGIRULWVDFFHVVLELOLW\DQGXVDELOLW\
E\LQGHSHQGHQWDUWLVWV,FRQFOXGHE\H[SORULQJKRZWKLVGHPRFUDWL]HVWKHPXVLFLQGXVWU\E\
DIIRUGLQJLQGHSHQGHQWDUWLVWVWKHQHFHVVDU\WRROVDQGHPSRZHUPHQWWRFUHDWHDQGVKDUH
KLJKTXDOLW\GLJLWDOPXVLFSURGXFWLRQVDQGGLVFXVVKRZWKLVLVDOWHULQJWKHFRPPHUFHDQGFXOWXUH
VXUURXQGLQJWKHJOREDOLQGXVWU\RIPXVLF
 


5HHG


,QWURGXFWLRQ
,WLVFRPPRQIRURQHWRWLHWKHZRUG³DUWLVW´WRDVSHFLILFPHGLXPRUWRROZLWKZKLFKWKDW
DUWLVWFUHDWHVKLVRUKHUSURGXFW4XDOLI\LQJXWHQVLOVFRXOGEHDSDLQWEUXVKDFKLVHODFDPHUDRUD
SLDQR7KHVHLQVWUXPHQWVDUHXVHGWRFRQMXUHDQHZFUHDWLRQDQGWRPDNHWDQJLEOHWKH
LPDJLQDWLRQRIWKHDUWLVW2QHYDVWO\RYHUORRNHG\HWRIWHQXWLOL]HGPHGLXPIRUDUWLVWLFH[SUHVVLRQ
LVWKHFRPSXWHU,WLVZLGHO\XQGHUVWRRGWKDWWKHFRPSXWHUKDVUHYROXWLRQL]HGWKHSURGXFWLRQDQG
SRSXODUL]DWLRQRIDOOIRUPVRISK\VLFDODQGQRQSK\VLFDODUWWKHUHLVDJURZLQJFRQVHQVXVWKDW
WKRVHZKRXVHDFRPSXWHUDVKLVRUKHUH[FOXVLYHPHGLXPIRUFUHDWLRQDUHWREHFRQVLGHUHGDQ
DUWLVWLQWKLVWUDGLWLRQDOVHQVHRIWKHWHUP7RWKHFRQWUDU\WKHUHLVDQH[SRQHQWLDOO\JURZLQJ
ZDYHRIPXVLFLDQVXVLQJWKHFRPSXWHUDQGOLWWOHWRQRRWKHUHTXLSPHQWWRFUHDWHKLJKTXDOLW\
DXGLRSURGXFWVDQGVKDUHWKHPZLWKWKHZRUOG
(QYLVLRQD\RXQJER\RUJLUORIZLWKDWDVWHIRUDFHUWDLQJHQUHRIPXVLF7KH\KDYHQR
IRUPDOPXVLFDOWUDLQLQJRUHGXFDWLRQDQGWKHLUWHFKQRORJLFDOVNLOOVDUHW\SLFDORID\RXQJ
WHHQDJHUZKRSHUXVHVVRFLDOPHGLDDQGFRPSOHWHVWKHLUVFKRROZRUNRQ0LFURVRIWDSSOLFDWLRQV
6XSSRVHWKH\GRQ¶WKDYHWKHUHVRXUFHVRSSRUWXQLW\DQGRULQWHUHVWQHFHVVDU\WRPDVWHUD
SK\VLFDOLQVWUXPHQWEXWWKH\ZDQWWROHDUQKRZWRFUHDWHPXVLFWKDWUHIOHFWVWKHLUXQLTXH
SUHIHUHQFHVDQGSHUKDSVIRUJHDFDUHHUSDWKFHQWHUHGDURXQGWKLVSDVVLRQ7KLUW\\HDUVDJRDNLG
LQWKLVVLWXDWLRQZRXOGOLNHO\KDYHEHHQGLVTXDOLILHGIURPFKDVLQJWKHVHGUHDPV3HUKDSVWKH\
ZRXOGKDYHEHHQGHVFULEHGDVXQDUWLVWLF±WKH\GRQ¶WNQRZKRZWRSOD\DQLQVWUXPHQWVRKRZ
FRXOGWKH\HYHUEHDPXVLFLDQ"2UPD\EHWKH\ZRXOGEHFDOOHGXQUHDOLVWLF±HYHQ LIWKH\ZHUH
DEOHWRILQGDZD\WREHDQDUWLVWZKRZRXOGOLVWHQWRWKHLUZRUN"7RGD\KRZHYHUWKH


5HHG

\HDUROGDVSLULQJPXVLFLDQKDVHYHU\WRROQHFHVVDU\WRDFKLHYHWKHLUJRDOVZDLWLQJIRUWKHPLI
WKH\KDYHDODSWRSVLWWLQJLQWKHLUEHGURRP
7KHUDSLGO\HYROYLQJSURGXFWLRQDQGSRSXODUL]DWLRQRIDXGLRFUHDWLQJDQGVKDULQJ
WHFKQRORJLHVSURYLGHVXQSUHFHGHQWHGHPSRZHUPHQWWRLQGHSHQGHQWDUWLVWVDQGWKHHQVXLQJ
FRQVHTXHQFHVKDYHUHYROXWLRQL]HGWKHLQGXVWU\DQGFXOWXUHRIPXVLF7KLVHPSRZHUPHQWLVQRW
XQLTXHWRWKHFKLOG\RXHQYLVLRQHGLQWKLVVFHQDULREXWWRDQ\KXPDQZLWKDFRPSXWHULQWHUQHW
DFFHVVDQGGHVLUHWRFUHDWHVRPHWKLQJQHZ
,QWKLVSDSHU,ZLOODLPWRGHPRQVWUDWHWKDWDWKHUHH[LVWVDUREXVWVXSSO\FKDLQIRUWKH
SURGXFWLRQRIPXVLFEWKLVVXSSO\FKDLQFDQEHDFFHVVHGE\YLUWXDOO\DQ\RQHLQSRVVHVVLRQRID
IHZEDVLFWRROVDQGFWKLVDFFHVVLELOLW\HPSRZHUVLQGHSHQGHQWDUWLVWVWRIUHHO\SURGXFHDQG
VKDUHWKHLUPXVLFZLWKWKHZRUOG
$FFHVVLELOLW\
%HIRUHGLYLQJLQWRWKHWHFKQLFDOLWLHVRISURGXFLQJDQGVKDULQJGLJLWDOPXVLFLWLV
LPSRUWDQWWRIUDPHWKHIRUFHVWKDWSLRQHHUHGWKHGHYHORSPHQWRILWVIRXQGDWLRQDOWHFKQRORJ\
,QDZRUOGRIH[WUDRUGLQDU\FRQQHFWLYLW\DQGDFFHVVLELOLW\LQGLYLGXDOVZLHOG
XQSUHFHGHQWHGDFFHVVWRDQHQGOHVVZHERIFRPPHUFHDQGSURGXFWLRQ,Q³7KH:RUOG,V)ODW
)ULHGPDQ´7KRPDV)ULHGPDQGHWDLOVWKLVFRQFHSWYLDKLVWKHRU\RQWKHSURJUHVVLYHVWDJHVRI
JOREDOL]DWLRQ:KLOH)ULHGPDQFRQWHQGV*OREDOL]DWLRQ³´ZDVGULYHQE\QDWLRQVDQG
*OREDOL]DWLRQE\FRPSDQLHVKHWRXWVLQGLYLGXDOVDVWKHSULPDU\DJHQWVRIFKDQJH,QWKLV
VWDJHRI³IODWWHQLQJ´WKHZRUOGKHFODLPVWKDWLQGLYLGXDOVKDYHD³QHZIRXQGSRZHUWRFROODERUDWH
DQGFRPSHWHJOREDOO\´


5HHG

7KHLGHDVWKDW)ULHGPDQGHWDLOVLQKLVERRNDUHPRVWFRPPRQO\DSSOLHGWRPDQXIDFWXULQJ
UHWDLOILQDQFHDQGRWKHUIRUPVRIEXVLQHVVDQGFRPPHUFH7KRXJKWKHVHDSSOLFDWLRQVDUH
FHUWDLQO\YDOLGDQGDFFXUDWHWKH\IDUIURPH[KDXVWWKHDUHQDVWKDWKDYHEHFRPHXQUHFRJQL]DEO\
DFFHVVLEOHDQGGHPRFUDWL]HGLQWKLVWKLUGVWDJHRIJOREDOL]DWLRQ7KHHPSRZHUPHQWRIWKH
LQGLYLGXDOWUDQVFHQGVWKHUHDOPVRIWUDGLWLRQDOJRRGVDQGVHUYLFHVDQGSHUYDGHVWKHZRUOGRI
LQIRUPDWLRQDQGFXOWXUHDVZHOO
,QIDFWLWFRXOGEHDUJXHGWKDWDVSURGXFWVEHFRPHOHVVWDQJLEOHDQGPRUHGLJLWDOVXFKDV
LQWKHFDVHRISURGXFLQJGLJLWDOPXVLF)ULHGPDQ¶VLGHDVDSSO\HYHQPRUHSURIRXQGO\$Q
HQWLUHO\GLJLWDOSURGXFWRUVHUYLFHE\SDVVHVFRXQWOHVVREVWDFOHVDQGOLDELOLWLHVWRZKLFKSK\VLFDO
SURGXFWVDUHH[FOXVLYHO\VXEMHFWHGSDUWLFXODUO\LQWHUPVRIWUDQVSRUWDWLRQDQGWUDQVPLVVLRQ7KLV
RIFRXUVHLQFOXGHVGLJLWDOPXVLFDQGWKHDXGLRSURGXFWVWKDWFRPSULVHDPXVLFDOSLHFH
:KHUHDVDSK\VLFDOSURGXFWPXVWLQFXUWKHDGGLWLRQDOWLPHDQGFRVWVUHTXLUHGWRWUDQVSRUW
LWWRWKHQH[WOLQNLQLWVVXSSO\FKDLQWKHWUDQVPLVVLRQRIGLJLWDOLQIRUPDWLRQLVYLUWXDOO\IUHHDQG
LPPHGLDWH7KLVLVWUXHLQODUJHSDUWGXHWRWKHWHQIODWWHQHUVWRZKLFK)ULHGPDQUHIHUVLQKLV
ERRN7KHVHIODWWHQHUVZHUH³PDMRUSROLWLFDOHYHQWVLQQRYDWLRQVDQGFRPSDQLHV´UHVSRQVLEOHIRU
HPSRZHULQJLQGLYLGXDOVLQWKLVVWDJHRIJOREDOL]DWLRQ)RXURIWKHVHWHQIODWWHQHUV1HWVFDSHWKH
GHYHORSPHQWRIZRUNIORZVRIWZDUHXSORDGLQJDQGLQIRUPLQJDUHHVSHFLDOO\DSSOLFDEOHWRWKH
SURGXFWLRQRIGLJLWDOPXVLF 
1HWVFDSH
7KHILUVWRIWKHVHIRXUIODWWHQHUVZKLFKDUHSDUWLFXODUO\UHOHYDQWWRWKHFUHDWLRQDQG
GLVWULEXWLRQRIGLJLWDOLQIRUPDWLRQZDVWKHLQLWLDOSXEOLFRIIHULQJRI1HWVFDSHRQ$XJXVWWK
,QWKHZRUGVRIYHQWXUHFDSLWDOLVW-RKQ'RHUUZKRVHILUPILQDQFHG1HWVFDSH³7KH


5HHG

1HWVFDSH,32ZDVDFODULRQFDOOWRWKHZRUOGWRZDNHXSWRWKHLQWHUQHW8QWLOWKHQLWKDGEHHQ
WKHSURYLQFHRIWKHHDUO\DGRSWHUVDQGJHHNV7KRXJK1HWVFDSHKDVEHHQXQPDLQWDLQHGDQG
RYHUWDNHQE\RWKHUEURZVHUVVLQFHLWVLQIOXHQFHUHPDLQVWRWKLVGD\DVWKHILUVWEURZVHUWR
SXEOLFL]HDQGSRSXODUL]HIRUWKHJHQHUDOSXEOLFWKHXVHRIWKHZRUOGZLGHZHE1RZQHDUO\
\HDUVDIWHU1HWVFDSH¶V,32WKHUHLVQRQHHGWREHODERUWKHLPSDFWDQGXELTXLW\RIWKH,QWHUQHW,W
LVKRZHYHURIYDOXHWRQRWHWKDWWKHLQWHUQHWLVWKHIRXQGDWLRQXSRQZKLFKWKHQHWZRUNVRI
SURGXFLQJDQGGLVVHPLQDWLQJGLJLWDOLQIRUPDWLRQLQFOXGLQJPXVLFKDYHEHHQFRQVWUXFWHG7KH
LQWHUQHWSURYLGHVDQHQGOHVVZHDOWKRIWRROVVHUYLFHVDQGRWKHUUHVRXUFHVWKDWHQKDQFHWKH
FUHDWLYHDQGWHFKQLFDOFDSDELOLWLHVRIGLJLWDOPXVLFSURGXFHUV
:RUNIORZ6RIWZDUH
7KHVHFRQGRIWKHVHSDUWLFXODUO\UHOHYDQWIODWWHQHUVLVWKHGHYHORSPHQWRIZRUNIORZ
VRIWZDUHWKDWH[SHGLWHVFUHDWLYHDQGEXVLQHVVSURFHVVHVRQDFRPSXWHU7KLVGHYHORSPHQWZDV
KDVWHQHGE\WKHQHZIRXQGDYDLODELOLW\RIWKHLQWHUQHWSURYLGHGE\1HWVFDSH)ULHGPDQVWDWHVWKDW
RQFHWKHLQWHUQHWZDVSRSXODUL]HGSHRSOHZHUHQRWFRQWHQWWRVHQGHPDLOVDQGVKDUHUXGLPHQWDU\
ILOHVZLWKHDFKRWKHU±³>3HRSOH@ZDQWHGWRVKDSHWKLQJVGHVLJQWKLQJVFUHDWHWKLQJVVHOOWKLQJV
EX\WKLQJV«DQGWKH\ZDQWHGWREHDEOHWRGRDQ\RIWKHVHWKLQJVIURPDQ\ZKHUHWRDQ\ZKHUH
DQGIURPDQ\FRPSXWHUWRDQ\FRPSXWHU²VHDPOHVVO\´)ULHGPDQ)URPWKLVGHVLUHVWHPPHG
WKHUDSLGGHYHORSPHQWDQGRUSRSXODUL]DWLRQRIWHFKQRORJ\FDSDEOHRIDFKLHYLQJWKHVHJRDOVZLWK
XQSUHFHGHQWHGVSHHG([DPSOHVLQFOXGHHDUO\WUDQVSRUWDWLRQPDQDJHPHQWV\VWHPVHQWHUSULVH
UHVRXUFHSODQQLQJV\VWHPVFUHDWLYHVRIWZDUHOLNH3KRWRVKRSDQGPXVLFSURGXFWLRQWHFKQRORJLHV
OLNH'$:VSOXJLQVDQGUHFRUGLQJVRIWZDUHWKDWZLOOEHGLVFXVVHGLQWKLVSDSHU:LWKWKHVHQHZ


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
WHFKQRORJLHVLWEHFDPHVLPSOHUFKHDSHUDQGIDVWHUWKDQHYHUWRUXQDEXVLQHVVFROODERUDWHZLWK
FROOHDJXHVDQGEULQJRQH¶VFUHDWLYLW\WROLIH
8SORDGLQJ
7KHQH[WIODWWHQHUXSORDGLQJUHIHUVWRWKH³QHZIRXQGSRZHURILQGLYLGXDOVDQG
FRPPXQLWLHVWRVHQGXSRXWDQGDURXQGWKHLURZQSURGXFWVDQGLGHDVRIWHQIRUIUHH´
&RQVHTXHQWO\XSORDGLQJLV³IXQGDPHQWDOO\UHVKDSLQJWKHIORZRIFUHDWLYLW\DQGLQQRYDWLRQ´
)ULHGPDQ$Q\RQHZLWKDQLQWHUQHWFRQQHFWLRQFDQVKDUHWKHLUWKRXJKWVLGHDVDUWJRRGV
DQGVHUYLFHVZLWKWKHZRUOG7KLVRIFRXUVHLVLQFUHGLEO\YLWDOWRWKHHPSRZHUPHQWRI
LQGHSHQGHQWDUWLVWVLQWKHPXVLFLQGXVWU\7KHIUHHGRPWRHDVLO\DQGLPPHGLDWHO\VKDUHDXGLR±
LQFOXGLQJDQ\WKLQJIURPDVPDOOPXVLFDOFRPSRQHQWWRDFRPSOHWHGDOEXP±DOORZVLQGHSHQGHQW
DUWLVWVWRE\SDVVKLVWRULFDOO\UHVWULFWLYHFKDQQHOVDQGGLVWULEXWHWKHLUZRUN
,QIRUPLQJ
)ULHGPDQ¶VQLQWKIODWWHQHULQIRUPLQJLVGHHSO\LQJUDLQHGZLWKLQWKHHPSRZHUPHQWRI
LQGHSHQGHQWPXVLFDODUWLVWV5HIHUULQJWRWKHDELOLW\RIDQLQGLYLGXDOWRVHDUFKIRUDQGOLNHO\ILQG
DQRYHUZKHOPLQJZHDOWKRILQIRUPDWLRQRQYLUWXDOO\DQ\WRSLFWKH\FKRRVHLQIRUPLQJHOLPLQDWHV
WKHQHHGIRUIRUPDOWUDLQLQJDQGHGXFDWLRQWRVXFFHHGLQDFKRVHQILHOG2IFRXUVHWKHUHDUH
FDYHDWVWRWKLVGHYHORSPHQWDVHOIWDXJKWHQJLQHHULVXQOLNHO\WREHFRPPLVVLRQHGWREXLOGDQ
LQWHUVWDWHEULGJHDQGDVHOIWDXJKWODZ\HULVXQOLNHO\WREHSODFHGRQDKLJKSURILOHFDVHEXWLWLV
HQWLUHO\DFKLHYDEOHIRUDSURVSHFWLYHDUWLVWWRPDVWHUWKHVNLOORIPXVLFSURGXFWLRQXVLQJQRWKLQJ
EXWWKHUHDGLO\DYDLODEOHDQGHQGOHVVH[SDQVHRILQIRUPDWLRQDQGWXWRULDOVWKDWH[LVWRQO\DIHZ
FOLFNVDZD\$WWKHWLPHRIWKLVZULWLQJD*RRJOHVHDUFKRI³)/6WXGLR7XWRULDO´)/6WXGLRLV
RQHRIPDQ\SRSXODUPXVLFSURGXFWLRQSURJUDPV\LHOGHGMXVWXQGHU PLOOLRQ UHVXOWV


5HHG

7KRXJKLWKDVEHHQ\HDUVVLQFHWKHUHOHDVHRI³7KH:RUOGLV)ODW´WKHIRUFHV)ULHGPDQ
LQWURGXFHGLQVWLOOIUDPHWKHFXUUHQWHQYLURQPHQWWKDWHPSRZHUVLQGLYLGXDOVWRXVH
WHFKQRORJLFDODQGFRPPHUFLDOIRUFHVWRDFFHVVFRQWULEXWHWRDQGWDNHDGYDQWDJHRIWKHVXSSO\
FKDLQRIPXVLF7KLVYLUWXDOO\XQREVWUXFWHGSDWKWRREWDLQLQJWKHWRROVDQGNQRZOHGJHQHFHVVDU\
WRLQGHSHQGHQWO\FUHDWHDXGLRSURGXFWVJUHDWO\GHPRFUDWL]HVWKHPXVLFLQGXVWU\$VDUHVXOWWKH
PXVLFLQGXVWU\LVHYROYLQJWRUHIOHFWWKHDELOLW\RIDQ\RQHZLWKDQLQWHUHVWLQPDNLQJVKDULQJ
PXVLFWRGRH[DFWO\WKDW
'HOLQHDWLQJWKH8SVWUHDP6XSSO\&KDLQ
2YHUYLHZ
+HUH,ZLOOEUHDNGRZQHDFKVWHSLQWKHSURFHVVRIFUHDWLQJDQDXGLRSURGXFWLQRUGHUWR
GHWDLOWKHXSVWUHDPVXSSO\FKDLQRIFUHDWLQJGLJLWDOPXVLF7KLVXSVWUHDPVXSSO\FKDLQLVWKH
QHWZRUNRIVXSSOLHUVWRROVDQGUHVRXUFHVXVHGLQWKHSURFHVVRIFUHDWLQJDQDXGLRSURGXFW:LWK
HDFKVHUYLQJDVDQLQSXWPDWHULDOIRUWKHQH[WWKHVXEVHFWLRQVRIWKHXSVWUHDPVXSSO\FKDLQDUH
VRXUFHVFRPSRQHQWVDQGDXGLRSURFHVVLQJ
6RXUFLQJ
:LWKLQWKHFRQWH[WRIWKLVSDSHUDVRXUFHLVGHILQHGDVDSHUVRQILOHVRXQGEDQNRUWRRO
IURPZKLFKDUDZDXGLRILOHLVFUHDWHGRUREWDLQHG7KHVHVRXUFHVDUHXVHGWRFUHDWHWKHYDULRXV
FRPSRQHQWVRIDQDXGLRSURGXFW7KHVHFRPSRQHQWVOLNHWKHUDZPDWHULDOVRIDSK\VLFDOSURGXFW
DUHWKHLQGLYLGXDOSDUWVRIDQDXGLRSURGXFWWKDWDUHWKHQDVVHPEOHGWRFUHDWHWKHILQLVKHG
SURGXFW7KHSURFHVVE\ZKLFKWKHVHFRPSRQHQWVDUHIRUPHGLQWRWKHILQDOSURGXFWZLOOEH
UHIHUUHGWRDVDXGLRSURFHVVLQJ7KLVSURFHVVLQYROYHVFRPSRVLWLRQDUUDQJHPHQWDQG
SRVWSURGXFWLRQDXGLRUHILQHPHQW


5HHG

6RXUFLQJLQWHUPVRIWUDGLWLRQDOPDQXIDFWXULQJRISK\VLFDOSURGXFWV³GHVFULEHVDOOWKRVH
DFWLYLWLHVZLWKLQWKHSURFXUHPHQWSURFHVVFRQFHUQHGZLWKLGHQWLI\LQJDQGHYDOXDWLQJSRWHQWLDO
VXSSOLHUVHQJDJLQJZLWKVHOHFWHGVXSSOLHUVDQGVHOHFWLQJWKHEHVWYDOXHVXSSOLHUV´5RJHUV
6XSSRVH\RXDUHLQWHUHVWHGLQPDQXIDFWXULQJDVLPSOHZRRGHQSHQFLOFRPSRVHGRIZRRG
JUDSKLWHDOXPLQXPDQGUXEEHU7KHUHDUHPDQ\ILUPVWKURXJKRXWWKHZRUOGWKDWFDQSURYLGH
WKHVHUDZPDWHULDOV\RXQHHGIRU\RXUSURGXFWEXW\RXUGHFLVLRQDVWRZKLFKRIWKHVHILUPVIURP
ZKRP\RXZLOOSURFXUHWKHVHFRPSRQHQWVGHSHQGVRQDYDULHW\RIIDFWRUV3ULFHDYDLODELOLW\
TXDOLW\OHJDODJUHHPHQWVSHUVRQDOFRQQHFWLRQVDQGPXFKPRUHFDQLQIOXHQFH\RXUGHFLVLRQ
5HJDUGOHVVRI\RXUFKRLFH\RX¶OOHQGXSZLWKWKHUDZPDWHULDOV\RXQHHGEXWWKHUHVRXUFHIURP
ZKLFK\RXREWDLQWKHPZLOOLPSDFW\RXUILQDOSURGXFW'HFLVLRQPDNLQJIDFWRUVIRUVRXUFLQJWKH
YDULRXVFRPSRQHQWVRIDQDXGLRSURGXFWPLUURUWKHFRQVLGHUDWLRQVLQYROYHGLQVHOHFWLQJVRXUFHV
IRUSK\VLFDOSURGXFWV+RZHYHULQVWHDGRISURFXULQJSK\VLFDOUDZPDWHULDOVWKHDUWLVWPXVW
GHFLGHKRZWRDFTXLUHRUFUHDWHWKHDXGLRILOHVWKDWZLOOXOWLPDWHO\FRPSULVHWKHLUSLHFH
7KHUHDUHIRXUSULPDU\PHWKRGVRIVRXUFLQJWKHFRPSRQHQWVRIDQDXGLRSURGXFW
UHFRUGLQJGRZQORDGLQJVDPSOLQJDQGSURGXFLQJ7KHVHIRXUPHWKRGVDUHWREHGHWDLOHGLQWKH
FRPLQJVHFWLRQV
5HFRUGLQJ
5HFRUGLQJUHIHUULQJWRXVLQJDPLFURSKRQHRURWKHUDXGLRFDSWXULQJWHFKQRORJ\WRUHFRUG
DVRXQGIURPWKHSK\VLFDOZRUOGLVRVWHQVLEO\WKHVLPSOHVW7KHIRXQGDWLRQRIGLJLWDODXGLR
UHFRUGLQJDQDXGLRVDPSOHLVWKHFRQYHUVLRQRIDQDORJIUHTXHQFLHVWRGLJLWDOIUHTXHQFLHV7KLV
SURFHVVFDOOHGGDWDVDPSOLQJGLVLQWHJUDWHVDQDQDORJVLJQDODWDFRQVWDQWLQWHUYDODQGDVVLJQVD


5HHG

VLQJOHGLJLWDOYDOXHWRHDFKSRUWLRQRIWKHVLJQDO7X	/X7KLVYDOXHLVWKHQWUDQVODWHGWRD
GLJLWDOIUHTXHQF\DQGEHFRPHVSOD\DEOHYLDDXGLRILOHVOLNHPSZDYDLIIDQGPRUH
$QDUWLVWFDQXVHWKLVSURFHVVWRUHFRUGYRFDOVLQVWUXPHQWVDPELHQWVRXQGVRUDQ\WKLQJ
HOVHWKH\VHHILWWREHLQFOXGHGLQWKHLUSURMHFW8VLQJVHOIUHFRUGHGDXGLRDOVRE\SDVVHVPDQ\RI
WKHVHWEDFNVRIRWKHUDXGLRVRXUFHV,WLVXQOLNHO\WKDWDUHFRUGLQJFRXOGLQIULQJHXSRQFRS\ULJKWV
DVVXPLQJWKHDUWLVWLVUHFRUGLQJRULJLQDOZRUN$GGLWLRQDOO\WKHWHFKQLFDOGLIILFXOW\RIUHFRUGLQJ
LVYHU\ORZDVLWUHTXLUHVQRWKLQJPRUHWKDQDUHFRUGLQJGHYLFHDQGFRPSDWLEOHVRIWZDUHRQWR
ZKLFKWKHQHZO\UHFRUGHGDXGLRILOHFDQEHVWRUHGDQGDOWHUHG
2QHEDUULHUWRDFFHVVLELOLW\IRUWKLVPHWKRGRIVRXUFLQJLVRIFRXUVHDVXLWDEOH
PLFURSKRQH0RVWGHYLFHVDQGFRPSXWHUVDUHQRZHTXLSSHGZLWKPLFURSKRQHV7KHVHDUHXVHIXO
WRROVEXWWKHLUOHYHORITXDOLW\LVORZHUWKDQPRUHH[SHQVLYHUHFRUGLQJPLFURSKRQHV/LNHDQ\
RWKHUGHYLFHKLJKHUOHYHOVRITXDOLW\W\SLFDOO\DWKLJKHUFRVWV'HVSLWHWKLVDQDUWLVWFDQREWDLQ
WKHQHFHVVDU\WRROVIRUKLJKTXDOLW\UHFRUGLQJVDWDUHDVRQDEOHSULFH
7DNHIRUH[DPSOHWKH),),1(.7KLVPLFURSKRQHSULFHGDWLVFXUUHQWO\WKH
EHVWVHOOLQJUHFRUGLQJPLFURSKRQHRQ$PD]RQ:LWKDFDUGLRLGSRODUSDWWHUQDN+]
IUHTXHQF\UHVSRQVHGVHQVLWLYLW\DWN+]DQGDG%61UDWLRWKLVLVDUHODWLYHO\
KLJKTXDOLW\PLFURSKRQHDWDQDIIRUGDEOHSULFHSRLQW,QFRQMXQFWLRQZLWKFUHDWLYLW\DQGVLPSOH
UHFRUGLQJWHFKQLTXHVWRPLQLPL]HLQWHUIHUHQFHDQGPD[LPL]HTXDOLW\WKLVDQGPDQ\RWKHUFKHDS
PLFURSKRQHVFDQHQDEOHDQLQGHSHQGHQWDUWLVWWRXVHVHOIUHFRUGHGDXGLRDVDVRXUFHIRUWKHLU
DXGLRSURGXFW
'RZQORDGLQJ


5HHG

8QOLNHUHFRUGLQJDQRSWLRQZKLFKUHTXLUHVWKHDUWLVWWRFUHDWLYHO\FRQFHLYHQHZLGHDVIRU
VRXQGVGRZQORDGLQJRIIHUVUHDGLO\DYDLODEOHDXGLRILOHVLPPHGLDWHO\VXLWHGIRULQFRUSRUDWLRQ
LQWRDFRPSXWHUPXVLFSLHFH$ORQJVLGHWKHULVHRILQGHSHQGHQWPXVLFSURGXFWLRQDQHQWLUH
VXSSRUWLYHHFRV\VWHPRIUHDG\PDGHVRXQGVKDVGHYHORSHGWRSURYLGHSURGXFHUVZLWKWKH
QHFHVVDU\EXLOGLQJEORFNVWRFRQYHUWWKHLUFRQFHSWVLQWRUHDOLW\
7KHSUHGRPLQDQWPHWKRGRIVKDULQJRUREWDLQLQJWKHVHUHDG\PDGHVRXQGVLVWKURXJKWKH
SURGXFWLRQDQGDFTXLVLWLRQRIVDPSOHSDFNV'HILQHGDV³DFROOHFWLRQRIVRXQGVFRQVLVWLQJRI
ORRSVDQGRQHVKRWVWKDWDUHVSHFLDOO\GHVLJQHGIRUSURGXFHUVWRXVHDVEXLOGLQJEORFNVLQWKHLU
SURGXFWLRQV´5DPDQVDPSOHSDFNVFRQWDLQDQ\ZKHUHIURPDIHZWRWKRXVDQGVRILQGLYLGXDO
VRXQGVWKDWFDQEHLPPHGLDWHO\XVHGLQDQHZSURGXFWLRQ7KHVHVRXQGVFDQUDQJHIURPDVLQJOH
EHDWRIDGUXPWRDTXLFNJXLWDUULIIWRDQRUQDWHSLDQRPHORG\WRDIXOOFKRLU
7KHUHDUHFRXQWOHVVLQGLYLGXDOVDQGFRPSDQLHVWKDWVSHFLDOL]HLQSURYLGLQJKLJKTXDOLW\
VDPSOHSDFNVIRUSURGXFHUVRIDOOVNLOOOHYHOV2QHVXFKH[DPSOHLV&\PDWLFVIP)RXQGHGLQ
E\SURGXFHUV'UHZ'RPDOLNDQG6WHYHQ6NXQEHUJ&\PDWLFVKDVGHYHORSHGLQWRD
PXOWLPLOOLRQGROODUFRPSDQ\E\FDWHULQJWRDODUJHPDUNHWRISURGXFHUVZKRODFNWKHWHFKQLFDO
VNLOOWRGHVLJQWKHLURZQVRXQGVRUDUHORRNLQJIRUDFUHDWLYHLPSHWXVIRUWKHLUSURGXFWLRQV
&\PDWLFVRIIHUVGR]HQVRIVDPSOHSDFNVIRUDZLGHUDQJHRIJHQUHVDQGVW\OHV0,',SDFNV
FROOHFWLRQVRISUHVHWPHORGLFQRWDWLRQWKDWFDQEHDSSOLHGWRDQ\VRXQGVRXQGGHVLJQSUHVHWV
DQGYDULRXVRWKHUSURGXFWV2QFHSXUFKDVHGWKHVHSURGXFWVDUHUR\DOW\IUHHDQGWKHUHIRUHIUHHWR
EHXVHGLQDQ\PDQQHUZLWKQRIHDURIFRS\ULJKWLQIULQJHPHQWOLFHQVLQJIHHVRUDQ\RWKHUVRUWRI
OHJDORUILQDQFLDOUDPLILFDWLRQV


5HHG

7KRXJK&\PDWLFVH[FHOVLQWKHILHOGWKH\DUHIDUIURPWKHRQO\SURYLGHURIVDPSOHSDFNV
DQGRWKHUUHDG\WRXVHPXVLFDOFRPSRQHQWV$VLPSOH*RRJOHVHDUFKRI³IUHH>JHQUH@VDPSOH
SDFN´\LHOGVIDUPRUHRSWLRQVWKDQDQ\RQHSURGXFHUFRXOGHYHUXVHLQDOLIHWLPH7KLVLQFUHGLEO\
UREXVWDQGDFFHVVLEOHVXSSRUWV\VWHPRIUHDG\WRXVHVRXQGVYLUWXDOO\HOLPLQDWHVWKHWHFKQLFDO
DQGILQDQFLDOEDUULHUWRVRXQGGHVLJQIRUWKRVHZLWKDFFHVVWRDFRPSXWHUDQGLQWHUQHWWKHUHE\
GHPRFUDWL]LQJWKHZRUOGRIPXVLFSURGXFWLRQE\SURYLGLQJWKHQHFHVVDU\VRXQGFRPSRQHQWVWR
FRPSOHWHDSURMHFWRIDQ\JHQUHRUVW\OH
7KHUHGRHVH[LVWVRPHSXVKEDFNRQWKHXVHRIGRZQORDGHGDXGLRVRXUFHV2QHFRPPRQ
LQGLFWPHQWLVDIDLUO\SRSXODUEHOLHIDPRQJPXVLFSURGXFHUVWKDWWKHXVHRIORRSVDSUHYLRXVO\
FUHDWHGVRXQGRUPHORG\WKDWFDQEHUHSHDWHGLQDSLHFHRIGLJLWDOPXVLFGLVSOD\VDODFNRIVNLOO
DQGFUHDWLYLW\7KRXJKWKHUHLVWUXWKWRWKLVDFFXVDWLRQWKHUHDOLW\LVWKDWWKHUDZXQHGLWHG
YHUVLRQRIDORRSVHOGRPUHPDLQVXQDGXOWHUDWHGLQDILQLVKHGSURGXFWDQGLVLQIDFWSDUWRID
ZLGHUPRYHPHQWLQWKHDUWVPRUHJHQHUDOO\
,QKLVERRN³7KH,QHYLWDEOH´.HYLQ.HOO\IRUHFDVWVWZHOYHWHFKQRORJLFDOIRUFHVWKDWZLOO
GULYHWKHFRPLQJGHFDGHV.HOO\GHILQHVWKHHLJKWKIRUFH³UHPL[LQJ´DV³XQEXQGOLQJH[LVWLQJ
SURGXFWVLQWRWKHLUPRVWSULPLWLYHSDUWVDQGWKHQUHFRPELQLQJLQDOOSRVVLEOHZD\V´.HOO\
.HOO\DSSOLHVWKLVFRQFHSWRIUHPL[LQJWRDPXOWLWXGHRIPHGLDIRUPVLQFOXGLQJYLGHROLWHUDWXUH
YLVXDODUWDQGRIFRXUVHPXVLF
,QWKHLUFXUUHQWVWDWHUHPL[LQJFDSDELOLWLHVDUHHIIHFWLYHO\OLPLWOHVV$SURGXFHUFDQWDNH
DQ\ORRSWKH\ILQGDQGXVHDYDULHW\RISURJUDPVDQGPHWKRGVWRDOWHULWWRWKHLUOLNLQJXQWLOWKH
RULJLQDOVDPSOHLVYLUWXDOO\XQUHFRJQL]DEOH.HOO\2IFRXUVHWKHIRXQGDWLRQRIDQHZYHUVLRQRI
DVRXQGFRPHVIURPVRPHRQHHOVH¶VZRUNDQGFUHDWLYLW\EXWDVLQJOHORRSFDQEHDOWHUHGLQWRDQ


5HHG

LQILQLWHQXPEHURIHQVXLQJUHQGLWLRQV7KHUHIRUHZKLOHLWFDQEHDUJXHGWKDWXVLQJSUHPDGHORRSV
LQGLFDWHVDODFNRIWHFKQLFDOVNLOOLWLQQRZD\KLQGHUVWKHFUHDWLYHDYHQXHVDYDLODEOHWRD
SURGXFHU8OWLPDWHO\WKHDYDLODELOLW\RIWKLVUHVRXUFHRISUHGHVLJQHGVRXQGVDOORZVDSURGXFHU
RIDQ\OHYHOVWRHDVLO\REWDLQDYDULHW\RILQSXWPDWHULDOVWRXVHLQWKHLUZRUN
6DPSOLQJ
/LNHO\WKHPRVWFRQWHQWLRXVRIWKHYDULRXVPHWKRGVRIVRXUFLQJDXGLRFRPSRQHQWV
VDPSOLQJKDVDORQJKLVWRU\RIOHJDODQGHWKLFDOFRQWURYHUV\+HUHZHFDQGHILQHD³VDPSOH´DVD
UHF\FOHGSRUWLRQRUFRPSRQHQWRIDQRWKHUDUWLVW¶VZRUN,QPRUHFUHDWLYHWHUPVDVH[SUHVVHGLQ
KLVERRN³5K\WKP6FLHQFH´ZULWHUPXVLFLDQDQGVDPSOLQJDGYRFDWH3DXO'0LOOHUGHILQHV
VDPSOLQJDVD³DQHZZD\RIGRLQJVRPHWKLQJWKDWKDVEHHQZLWKXVIRUDORQJWLPHFUHDWLQJ
ZLWKIRXQGREMHFWV´0LOOHU+HJRHVRQWRDVVHUWWKDWWKHUHLVFUHDWLYLW\LQ³KRZ\RX
UHFRQWH[WXDOL]HWKHH[SUHVVLRQRIRWKHUV´,WLVLPSRUWDQWWRQRWHWKDW0LOOHUZDVD'-VRKLV
PXVLFDOFDUHHUOLNHDQ\'-ZKRSOD\VWKHZRUNRIRWKHUDUWLVWVZDVGULYHQE\WKLV
³UHFRQWH[WXDOL]DWLRQ´RIWKHZRUNRIRWKHUDUWLVWVDQGWKHUHDUHPDQ\DFDGHPLFVDQGDUWLVWVDOLNH
ZLWKDVLJQLILFDQWO\OHVVUHYHUHQWRSLQLRQRIWKHSUDFWLFHRIVDPSOLQJ)RUH[DPSOHD
ODZVXLWPDGHKHDGOLQHVIRULWVH[SORUDWLRQRISRVVLEOHFRS\ULJKWLQIULQJHPHQWE\DUWLVW'UDNH
UHJDUGLQJKLVXVHRIDVSRNHQZRUGVDPSOHLQWKHVRQJ³3RXQG&DNH3DULV0RUWRQ0XVLF
´IURPKLVDOEXP 1RWKLQJ:DVWKH6DPH
'HVSLWHLWVULVNVDQGFULWLFVVDPSOLQJUHPDLQVDVDYLDEOHRSWLRQIRUVRXUFLQJFRPSRQHQWV
RIDPXVLFDOSLHFHDQGLVHQWLUHO\OHJDOZLWKH[SUHVVSHUPLVVLRQIURPWKHFRS\ULJKWKROGHU,Q
IDFWDIWHUSRSXODUL]LQJDVDSUDFWLFHLQWKHVVDPSOLQJKDVEHFRPHDFRUQHUVWRQHRIPRGHUQ
PXVLFSURGXFWLRQ$VWXG\E\%RVHDQG&XUU\¶V3&:RUOGDQDO\]HGGDWDIURP


5HHG

:KR6DPSOHGFRPDZHEVLWHWKDWDOORZVDXVHUWRVHDUFKIRUDVRQJDQGWKHQUHWXUQVDQ\WUDFNV
ZKLFKZHUHXVHGDVVDPSOHV7DEOHVKRZQEHORZGHSLFWVWKHLUILQGLQJV
7DEOH 8VHVDQG2ULJLQVRI6DPSOHV6LQFH
 V V V V V
6RQJV8VLQJ6DPSOHV     
6RQJV8VHGDV6DPSOHV     

$VGHPRQVWUDWHGLQ7DEOHWKHSRSXODULW\RIVDPSOLQJVN\URFNHWHGLQWKHVOLNHO\
GULYHQE\WKHDGYHQWDQGSRSXODUL]DWLRQRIQHZXVHUIULHQGO\PXVLFPDNLQJWHFKQRORJLHVDQG
GHVSLWHDVOLJKWGLSLQXVDJHLQWKHGHFDGHVVLQFHKDVUHPDLQHGDFRPPRQSODFHPHWKRGLQPXVLF
SURGXFWLRQ7KHUHDOVRH[LVWVDQHYLGHQWDIILQLW\IRUROGHUPXVLFWREHXVHGDVDVDPSOH
2QHPDVVLYHO\SRSXODUDUWLVWDQGSURGXFHUNQRZQIRUKLVIUHTXHQWXVHRIVDPSOHVLV
.DQ\H:HVW6DPSOHVDUHIRXQGWKURXJKRXW.DQ\H¶VPRVWSRSXODUZRUN7DEOHLOOXVWUDWHVWKLV
IRUVRPHRIKLVPRVWSRSXODUKLWV
7DEOH .DQ\H:HVW¶V8VHRI6DPSOHV
*ROG'LJJHU%LOOERDUG
6DPSOH7LWOH 6DPSOH$UWLVW
6DPSOH5HOHDVH
<HDU
,
YH*RWD:RPDQ -DPHV&KDUOHV 
$QRWKHU6WRU\WR7HOO 0DVH 
%XPSLQ
%XV6WRS 7KXQGHUDQG/LJKWQLQJ 
  
6WURQJHU%LOOERDUG
6DPSOH7LWOH 6DPSOH$UWLVW
6DPSOH5HOHDVH
<HDU
+DUGHU%HWWHU)DVWHU
6WURQJHU 'DIW3XQN 
  
1VLQ3DULV%LOOERDUG


5HHG

6DPSOH7LWOH 6DPSOH$UWLVW
6DPSOH5HOHDVH
<HDU
%DSWL]LQJ6FHQH
5HYHUHQG:$
'RQDOGVRQ 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
$V\RXFDQVHHLQ7DEOH.DQ\HILWVPXVLFIURPDYDULHW\RIJHQUHV±DQGHYHQD
FRPHG\PRYLHDVWDQGXSFRPHG\URXWLQHDQGKLPVHOI±LQWRKLVVW\OLVWLFSURILOH.DQ\H¶V
GLVFRJUDSK\DORQJZLWKFRXQWOHVVRWKHUH[DPSOHVGHPRQVWUDWHWKDWVDPSOLQJLVERWKDQ
LQFUHGLEO\YHUVDWLOHWRRODQGDYLDEOHPHWKRGRIFUHDWLQJZLOGO\SRSXODUPXVLFDVHYLGHQFHGE\
WKHSHDN%LOOERDUG+RWSRVLWLRQVGLVSOD\HGIRUHDFKVRQJLQ7DEOH(YHQLIWKH\DUHQ¶W
.DQ\HDQDUWLVWZKRDGHTXDWHO\QDYLJDWHVWKHHWKLFDODQGOHJDOXQFHUWDLQW\RIXVLQJVDPSOHVLQ
WKHLUPXVLFWKHUHE\RSHQVDQHQWLUHZRUOGRISRWHQWLDOVRXQGVWRLQFRUSRUDWHLQWKHLUSURGXFWLRQV
3URGXFWLRQ9LUWXDO,QVWUXPHQWV
$IRXUWKRSWLRQIRUVRXUFLQJWKHFRPSRQHQWVIRUFRPSXWHUPXVLFLVWRXVHYLUWXDO
LQVWUXPHQWVWRREWDLQRUJHQHUDWHDGHVLUHGVRXQG7KHILUVWRUGHUKHUHLVWRXQGHUVWDQGWKH


5HHG

IRXQGDWLRQDOKRVWSURJUDPVGLJLWDODXGLRZRUNVSDFHV'$:VXVHGLQFUHDWLQJGLJLWDOPXVLF$
'$:LVDQ\GHYLFHRUVRIWZDUHWKDWLVXVHGWRUHFRUGHGLWDQGRUSURGXFHDXGLRILOHV'$:V
FDQFRPHLQPDQ\FRQILJXUDWLRQVEXWPRGHUQRSWLRQVIHDWXUHDVLQJXODULQWHUIDFHWKDWDOORZVWKH
XVHUWRPL[PXOWLSOHUHFRUGLQJVDQGWUDFNVLQWRDILQDOSLHFH .HIDXYHU 7KLQNRID'$:DVWKH
DUWLVW¶VFDQYDVZKHUHDVWKHWRROVDQGVRXQGVXVHGZLWKLQLWDUHWKHDUWLVW¶VSDLQWEUXVKHVDQGSDLQW
2QHRIWKHVHPHWDSKRULFDO³SDLQWEUXVKHV´XVHGZLWKLQD'$:LVDYLUWXDOLQVWUXPHQW
ZKLFKW\SLFDOO\FRPHVLQWKHIRUPRIDSOXJLQ3OXJLQVDUHH[WHUQDOSURJUDPVWKDWUXQZLWKLQD
KRVW'$:DQGDUHXVHGWRJHQHUDWHVRXQGVRIWHQE\PLPLFNLQJWKHVRXQGDQGVW\OHRISK\VLFDO
V\QWKHVL]HUVRULQVWUXPHQWVRUDSSO\HIIHFWVWRH[LVWLQJVRXQGVOLNHOLPLWLQJFRPSUHVVLRQ
HTXDOL]DWLRQUHYHUEHUDWLRQDQGPRUHWRDOWHUH[LVWLQJVRXQGV:KLWH7KLVVHFWLRQZLOO
SULPDULO\IRFXVRQWKHIXQFWLRQDOLW\RIJHQHUDWLQJQHZVRXQGV
9LUWXDOLQVWUXPHQWVFDQODUJHO\EHWUDFHGEDFNWRWKH0RRJV\QWKHVL]HUWKHZRUOG¶VILUVW
FRPPHUFLDOV\QWKHVL]HUGHYHORSHGE\5REHUW0RRJDQGGHEXWHGLQLQUHVSRQVHWRDQ
LQFUHDVLQJGHPDQGIRUDIIRUGDEOHDQGSUDFWLFDOPXVLFSURGXFWLRQHTXLSPHQW0RRJ$UFKLYHV
7KH0RRJV\QWKHVL]HUDIIRUGHGDUWLVWVDQXQSUHFHGHQWHGDELOLW\WRHIILFLHQWO\JHQHUDWHDQG
PDQLSXODWHVRXQGVWREHXVHGLQWKHLUSURGXFWLRQ,QWKHHQVXLQJGHFDGHVWKHFRQFHSWRI
HOHFWURQLFDOO\JHQHUDWLQJQHZVRXQGVKDVEHHQGHYHORSHGDQGSRSXODUL]HG
0DQ\FRPPHUFLDO'$:VDUHHTXLSSHGZLWKYLUWXDOLQVWUXPHQWVDQGHIIHFWVJHQHUDWRUV
EXLOWLQWRWKHLULQGLYLGXDOV\VWHPVEXWWKHVHLQWHUQDOSURJUDPVDUHHLWKHULQFRPSDWLEOHRUGLIILFXOW
WRXVHZLWKRWKHUKRVWV,QRUGHUWRVROYHWKHLVVXHRIWKLVLQFRPSDWLELOLW\YLUWXDOVWXGLR
WHFKQRORJ\967ZDVGHYHORSHG7UDGHPDUNHGE\6WHLQEHUJ0HGLD7HFKQRORJLHV*PE+967
LVD³SURSULHWDU\GLJLWDOFRPSXWLQJV\VWHPWRSHUIRUPWKHYDULRXVWDVNVSHUIRUPHGLQDUHFRUGLQJ


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
VWXGLR´:KLWH9LUWXDO6WXGLR7HFKQRORJ\SURYLGHVDFRPPRQFRPSXWDWLRQDO
VWDQGDUGWKDWDOORZVDQ\967SRZHUHGSOXJLQWREHXVHGE\DQ\KRVWWKDWVXSSRUWVWKH967
IRUPDW,QGLYLGXDOKRVWVDUHVWLOOGHYHORSLQJSOXJLQVVSHFLILFWRWKHLURZQSURJUDPV EXW967KDV
EHFRPHWKHRYHUZKHOPLQJLQGXVWU\VWDQGDUGDQGSRZHUVQHDUO\DOOWKHWKLUGSDUW\YLUWXDO
LQVWUXPHQWVWKDWGRPLQDWHWKHZRUOGRIVRXQGGHVLJQ7KLVDOORZVSURGXFHUVZKRXVHYLUWXDOO\
DQ\'$:RUKRVWSURJUDPWRWDNHDGYDQWDJHRIWKHH[WHQVLYHPDUNHWRIYLUWXDOLQVWUXPHQWV 
:KHQXVLQJDSOXJLQDVDVRXUFHIRUDFRPSRQHQWRIDFRPSXWHUPXVLFSLHFHWKHUHDUH
WZRSULPDU\URXWHVDSURGXFHUFDQWDNHSUHVHWVDQGVRXQGGHVLJQ)LUVWSUHVHWV7KHYDVW
PDMRULW\RISOXJLQVXVHGWRJHQHUDWHQHZVRXQGVDUHHTXLSSHGZLWKERWKDOLEUDU\RISUHVHWVDQG
WKHIXQFWLRQDOLW\WRDOWHUWKHPDVWKHSURGXFHUVHHVILWIRUWKHLUZRUN,WZRXOGEHDQH[HUFLVHLQ
IXWLOLW\WRDWWHPSWWRGHVFULEHWKHVFRSHRIWKHVHSUHVHWVDVWKH\FRXOGEHDYHUVLRQRITXLWH
OLWHUDOO\DQ\VRXQGLPDJLQDEOH
0DQ\FRPSDQLHVKDYHIRXQGVXFFHVVWKURXJKWKHGHYHORSPHQWRIYLUWXDOLQVWUXPHQWV
6SHFWUDVRQLFVIRUH[DPSOHZDVIRXQGHGLQE\DFFODLPHGFRPSRVHUDQGVRXQGGHVLJQHU
(ULF3HUVLQJ6SHFWUDVRQLFVVSHFLDOL]HVLQWKHGHYHORSPHQWDQGVDOHRIYLUWXDOLQVWUXPHQWVDQG
VDPSOHGVRXQGOLEUDULHVDQGKDVJURZQLQWRRQHRIWKHZRUOG¶VOHDGLQJGHYHORSHUVRIPXVLF
VRIWZDUH)HDWXULQJVL[SURJUDPV±2PQLVSKHUHWKHLUPRVWSRSXODUDQGVXFFHVVIXO.H\VFDSH
7ULOLDQ6W\OXV50;7ULEXWHDQG/HJDF\±6SHFWUDVRQLFVRIIHUVDGLYHUVHDQGSRZHUIXODUUD\RI
967SRZHUHGSOXJLQV6SHFWUDVRQLFV
2PQLVSKHUHWKHPRVWUHFHQWYHUVLRQRIWKHSURJUDPDVRIWKLVZULWLQJLVDPDVVLYHO\
SRSXODU967WKDWFRPHVHTXLSSHGZLWKSUHVHWVRXQGVDFFXPXODWHGWKURXJKFRQVLVWHQW
7KLVSURYLGHVDGGHGIOH[LELOLW\RXWVLGHRIWKHFRUHXQLYHUVDOFDSDELOLWLHVRI967DQGDOORZVIRUPRUHKDUPRQLRXV
LQWHJUDWLRQZLWKWKHKRVWSURJUDP


5HHG

XSGDWHVVLQFHLWVUHOHDVHLQ7KHVHSUHVHWVUDQJHIURPUXPEOLQJEDVVOLQHVWRDFRXVWLF
JXLWDUVWRFRPSOH[DUSHJJLRVWRDWPRVSKHULFSDGVGHVLJQHGIRUFLQHPDWLFVFRULQJ7KHVHSUHVHWV
UHTXLUHQRPDQLSXODWLRQDQGFDQEHLPPHGLDWHO\LQFRUSRUDWHGDVDFRPSRQHQWLQDSLHFHRI
FRPSXWHUPXVLF
0RUHRYHUWKHUHLVDZHDOWKRILQGHSHQGHQWO\FUHDWHGEDQNVRI2PQLVSKHUHSUHVHWV
DYDLODEOHIRUSXUFKDVHDQGGRZQORDGRQOLQH7KLVXWLOLW\DQGDYDLODELOLW\RIVRXQGSUHVHWVLVWUXH
IRUDQHQRUPRXVPDUNHWRIYLUWXDOLQVWUXPHQWV0DQ\FRPSDQLHVDSDUWIURP6SHFWUDVRQLFVVXFK
DV1DWLYH,QVWUXPHQWV6WHLQEHUJ,.6RQLYR[UH);DQGRWKHUVGHYHORSSRZHUIXOLQVWUXPHQWV
DQGSUHVHWVWREHXVHGE\WKHPDVVHV
$ORQJZLWKSUHVHWVFRPHVWKHDGGHGGLPHQVLRQRIIOH[LELOLW\LQWURGXFHGE\VRXQGGHVLJQ
'HILQHGE\5DMLY$JDUZDORI$XGLR6KDSHUDV³WKHSURFHVVRIUHFRUGLQJDFTXLULQJPDQLSXODWLQJ
RUJHQHUDWLQJDXGLRHOHPHQWV´$JDUZDOVRXQGGHVLJQFDQEHXVHGE\DQ\YLUWXDOLQVWUXPHQWWR
DOWHUDSUHVHWRUFUHDWHDQHZVRXQGIURPVFUDWFK$QHQWLUHO\VHSDUDWHWKHVLVFDQEHZULWWHQRQ
WKHFRPSOH[LW\DQGSRZHURIVRXQGGHVLJQEXWLWLVVWLOOZRUWKQRWLQJWKDWWKHVHYLUWXDO
LQVWUXPHQWVZLHOGWKHFDSDELOLW\WRDOWHUZDYHIRUPVLQRUGHUWRPDQLSXODWHVRXQGVLQDQ\ZD\
RQHVHHVILW7KLVFDQEHFRPHDPDVVLYHO\LQWULFDWHHQGHDYRUVRLWLVIRUWXQDWHWKDWFRPSOH[
VRXQGGHVLJQLVLQQRZD\UHTXLUHGWRSURGXFHKLJKTXDOLW\FRPSXWHUPXVLFDQGJHQWO\WZHDNLQJ
SUHVHWVRIIHUVDQDUWLVWXQOLPLWHGRSWLRQVWRDFWXDOL]HWKHLUFUHDWLYLW\
7KHSULPDU\GUDZEDFNRIYLUWXDOLQVWUXPHQWVLVWKDWWKH\DUHRIWHQTXLWHH[SHQVLYH)RU
H[DPSOHWKHSULFHWRGRZQORDGWKHODWHVWYHUVLRQRI6SHFWUDVRQLFV¶2PQLVSKHUHLV7KHVH
KLJKSULFHSRLQWVVLJQLILFDQWO\GHWHUXQLYHUVDODFFHVVLELOLW\WRWKHPRVWSRSXODUDQGSRZHUIXO
YLUWXDOLQVWUXPHQWVEXWFKHDSHUDQGIUHHRSWLRQVDUHDYDLODEOHDQGFRPPRQ:LWKDPLQGIXOHDU


5HHG

DQGHIIHFWLYHDXGLRSURFHVVLQJWHFKQLTXHVWREHGLVFXVVHGODWHUDIUHHYLUWXDOLQVWUXPHQWFDQEH
MXVWDVSRZHUIXODVDQH[SHQVLYHDOWHUQDWLYH
&RPSRQHQWV
7KHVRXQGVSURFXUHGIURPWKHVRXUFHVGLVFXVVHGLQWKHSUHYLRXVVHFWLRQUHVHPEOHWKH
IXQFWLRQDOLW\RIUDZPDWHULDOVLQWKHPDQXIDFWXULQJRISK\VLFDOJRRGV/LNHSK\VLFDOJRRGV
PXVLFFRQWDLQVLQWHUPHGLDWH³UDZPDWHULDOV´±WREHUHIHUUHGWRDVFRPSRQHQWV±ZKLFKDUH
SURFHVVHGLQWRDSLHFHRIPXVLF%RWKSK\VLFDOUDZPDWHULDOVDQGPXVLFDOFRPSRQHQWVSRVVHVV
LQGHSHQGHQWYDOXHEXWXOWLPDWHO\DUHFRPELQHGE\WKHDUWLVWWRFUHDWHDILQLVKHGSLHFHWKDWLV
JUHDWHUWKDQWKHVXPRILWVSDUWV$QH[DPSOHRIPXOWLSOHFRPSRQHQWVFRPELQLQJWRFUHDWHD
FRPSOHWHGPXVLFDOSLHFHFDQEHIRXQGKHUH
KWWSVVRXQGFORXGFRPMXVWLQUHHGMXVWLQUHHGWKHVLVFRPSRQHQWVH[DPSOH
:LWKWKHERXQGOHVVVSHFWUXPRIPXVLFDOJHQUHVDQGVW\OHVQRWWRPHQWLRQWKHGLIILFXOW\
RIGHILQLQJWKDWZKLFKFRQVWLWXWHVPXVLFLWZRXOGEHLPSRVVLEOHWRFRPSLOHDQH[KDXVWLYHOLVWRI
DOOWKHVHPXVLFDOFRPSRQHQWV7RWKHFRQWUDU\LI\RXQDUURZ\RXUVFRSHWRDVLQJOHVRQJLWLV
UHODWLYHO\HDV\WRSLQSRLQWDQGDVVHVVWKHFRPSRQHQWVWKDWFRPSULVHLW
2QHLPSRUWDQWQRWHUHJDUGLQJWKHVHFRPSRQHQWVLVWKDWWRPDQ\LQGLYLGXDOVZKR
VSHFLDOL]HLQWKHLUSURGXFWLRQWKH\FDQEH³ILQDOSURGXFWV´LQWKHLURZQULJKW$VGHPRQVWUDWHG
SUHYLRXVO\WKHUHLVDQH[WHQVLYHQHWZRUNRIFUHDWRUVZKRVSHFLDOL]HLQWKHSURGXFWLRQRIWKHVH
LQWHUPHGLDU\FRPSRQHQWVDQGDUHFRQWHQWWRVWRSWKHLUZRUNWKHUHDQGSDVVWKHPRQWRSURGXFHUV
LQWKHHQVXLQJVWHSVRIWKHVXSSO\FKDLQ2QWKHRWKHUKDQGLI\RXUJRDOLVWRSURGXFHDFRPSOHWH
DQGSROLVKHGILQLVKHGSURGXFWWKHVLPSOHDFTXLVLWLRQRIWKHVHLVLQVXIILFLHQW)ROORZLQJWKH
SURFXUHPHQWRIWKHVHVRXQGVFRPHVWKHSURFHVVRIXVLQJWKHPWRSURGXFHDILQDOSLHFH


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
$XGLR3URFHVVLQJ
7KHPRVWFRPPRQPHWKRGRIH[HFXWLQJWKLVSURFHVVLVE\XVLQJD'$:WRFRQILJXUH
RQH¶VFKRVHQDXGLRFRPSRQHQWVLQWRDFRPSOHWHGZRUNWKRXJKFRPSRVLWLRQDUUDQJHPHQWDQG
PL[LQJPDVWHULQJ7KHUHLVDQH[WHQVLYHYROXPHRIOLWHUDWXUHSHUWDLQLQJWRWKHVFLHQFHDQG
WHFKQRORJ\RIHDFKRIWKHVHVWHSVWKDWGRHVQRWILWZLWKLQWKHVFRSHRIWKLVWKHVLV,QVWHDGRI
SURYLGLQJDPDQXDOIRUWKHLUFRPSOHWLRQHDFKRIWKHVHVWHSVZLOOEHSUHVHQWHGZLWKDIRUPDO
GHILQLWLRQDEULHIGHVFULSWLRQRIWKHLUIXQFWLRQDOLW\DQGSXUSRVHDQGQRWHVSHUWDLQLQJWRWKHLU
DFFHVVLELOLW\RUODFNWKHUHRI
&RPSRVLWLRQ
$VGHILQHGE\$OOHQ)RUWHWKHSURFHVVRIFRQVLVWVRIWZRSDUWV³«WKHRUGHULQJDQG
GLVSRVLQJRIVHYHUDOVRXQGVLQVXFKDPDQQHUWKDWWKHLUVXFFHVVLRQSOHDVHVWKHHDU´DQG³«WKH
UHQGHULQJDXGLEOHRIWZRRUPRUHVLPXOWDQHRXVVRXQGVLQVXFKDPDQQHUWKDWWKHLUFRPELQDWLRQLV
SOHDVDQW´)RUWH ,QRUGHUWRSOD\WKHLUUROHLQDPXVLFDOSLHFHLQGLYLGXDOVRXQGVPXVWEHODLG
RXWLQWRPHORGLHVDQGSDWWHUQVWKURXJKWKHLQWHUIDFHRIWKHDUWLVWV¶FKRVHQ'$:7KLVLVSHUKDSV
WKHPRVWVXEMHFWLYH\HWFUXFLDOVWHSLQWKHHQWLUHSURFHVVRIFUHDWLQJFRPSXWHUPXVLF$QDUWLVW
FDQSURFXUHVRXQGVRIWKHKLJKHVWTXDOLW\WKDWSHUIHFWO\DOLJQZLWKWKHFRQFHSWWKH\ZLVKWREULQJ
WROLIHEXWDQLQDELOLW\WRDUUDQJHWKRVHVRXQGVLQWRHQMR\DEOHPHORG\DQGSDWWHUQVZLOOUHVXOWLQD
ORXV\ILQDOSURGXFW2IFRXUVHWKHGHILQLWLRQRIDQ³HQMR\DEOH´SDWWHUQLVLQFUHGLEO\VXEMHFWLYH
DQGGHSHQGVRQLGLRV\QFUDWLFSUHIHUHQFHV
$ODFNRIWHFKQLFDOVNLOOVDQGRUFRPSUHKHQVLRQRIPXVLFWKHRU\ FRXOG EHDEDUULHUWR
XQLYHUVDODELOLW\WRFUHDWHKLJKTXDOLW\FRPSXWHUPXVLFGLVFXVVHGWKURXJKRXWWKLVWKHVLV
)RUWXQDWHO\KRZHYHUWKHUHLVDZHDOWKRIWRROVDQGLQIRUPDWLRQDWWKHGLVSRVDORIDUWLVWVZKR


5HHG

VWUXJJOHZLWKWKHVHDVSHFWVRIPXVLFSURGXFWLRQ2QOLQHWXWRULDOVWRH[LVWWRH[SODLQWKHLQWULFDFLHV
RI'$:VDQGWRWHDFKPXVLFWKHRU\0RUHRYHUVRIWZDUHEDVHG'$:VXVHQRWHGUDZLQJ
LQWHUIDFHVWKDWDOORZXVHUVWRFOLFNLQWKHLUPHORGLHVRQGHVLUHGQRWHVDVRSSRVHGWRSOD\LQJWKHP
RQDNH\ERDUGRURWKHULQVWUXPHQW$GGLWLRQDOO\'$:VLQFOXGHWRROVDQGVHWWLQJVWKDWVHUYHDV
SRND\RNHOLNH HUURUSURRILQJE\KLJKOLJKWLQJRUILOWHULQJWRQRWHVZLWKLQDFKRVHQRUNH\RU
VFDOH8OWLPDWHO\WKLVVWHSLVZKHUHDQDUWLVWKDVWKHPRVWDJHQF\LQDIIHFWLQJWKHTXDOLW\RIWKHLU
SURGXFWLRQVEXWDQ\ODFNRIWHFKQLFDORUPXVLFDOVNLOOLVFHUWDLQO\VXUPRXQWDEOH
$UUDQJHPHQW
2QFHDQDUWLVWKDVFRPSRVHGWKHPHORGLHVDQGSDWWHUQVWKDWZLOOFRPSULVHWKHLUSLHFH
WKH\PXVWWKHQDUUDQJHWKHPLQDFRKHUHQWSURJUHVVLRQ'HILQHGDVWKH³PXVLFDO
UHFRQFHSWXDOL]DWLRQRISUHYLRXVO\FRPSRVHGZRUN´ &RRNDUUDQJHPHQWFRQYHUWVVWDQGDORQH
PHORGLHVLQWRDILQDOSLHFH7KLVIXQFWLRQDOLW\LVWKHFRUQHUVWRQHRIPRVW'$:VDQGFDQWKHUHIRUH
EHHDVLO\FRPSOHWHGZLWKLQDXVHUIULHQGO\ZRUNVSDFH
3RVW3URGXFWLRQ0L[LQJ0DVWHULQJ
0L[LQJDQGPDVWHULQJDUHSRVWSURGXFWLRQSURFHVVHVWKDWFDQHOHYDWHWKHTXDOLW\RID
ILQLVKHGDXGLRSURGXFW0L[LQJUHIHUVWRWKHSURFHVVRIFRPELQLQJVHSDUDWHWUDFNVLQWRDVLQJXODU
DXGLRSURGXFW7KLVLVDFFRPSOLVKHGE\DGMXVWLQJWKHYROXPHOHYHOVRIFRPSRQHQWWUDFNVDOWHULQJ
WKHVWHUHRVKDSHRIVRXQGVWKHUHE\VKLIWLQJWKHORFDWLRQDORULJLQRIDVRXQGDVSHUFHLYHGE\WKH
OLVWHQHUDQGPDQLSXODWLQJWKHDXGLRZDYHIRUPVWKURXJKHIIHFWVOLNHHTXDOL]DWLRQDQG
FRPSUHVVLRQ +XEHUDQG5XQVWHLQ7KHUHVXOWRIDVXFFHVVIXOPL[LQJSURFHVVLVDPRUH
³3RND\RNH´LVDFRPPRQVXSSO\FKDLQWHUPWKDWUHIHUVWRPHWKRGVRISUHYHQWLQJHUURUVLQWKHSURGXFWLRQSURFHVV
(TXDOL]DWLRQLVDQHIIHFWXVHGWRDOWHUWKHVSHFWUXPRIVRXQGIUHTXHQFLHVWUDQVPLWWHGWKURXJKWKHDXGLRSURGXFW
&RPSUHVVLRQLVWKHSURFHVVRIVKRUWHQLQJDVRXQG¶VG\QDPLFUDQJHRIYROXPHVE\LQFUHDVLQJWKHYROXPHRITXLHW
IUHTXHQFLHVDQGUHGXFLQJWKHYROXPHRIORXGIUHTXHQFLHV%RWKRIWKHVHHIIHFWVFDQEHDFKLHYHGXVLQJHTXDOL]DWLRQRU
FRPSUHVVLRQSOXJLQV


5HHG

FRKHUHQWEDODQFHGDUUDQJHPHQWRIVRXQGVZLWKUHGXFHGLQWHUIHUHQFHUHVXOWLQJIURPFRPSHWLQJ
IUHTXHQFLHV
0DVWHULQJLQYROYHVWKHSURFHVVRISUHSDULQJDQDXGLRSURGXFWWREHH[SRUWHGLQDPDQQHU
WKDWHQVXUHVPDLQWDLQHGTXDOLW\XSRQLWVGLVWULEXWLRQ,Q $XGLR0DVWHULQJDV0XVLFDO3UDFWLFH 
0DWW6KHOYRFNHQXPHUDWHVYDULRXVSUDFWLFHVWKDWPD\EHSHUIRUPHGWKURXJKRXWWKHPDVWHULQJ
SURFHVV7KHVHLQFOXGHHGLWLQJPLQRUIODZVUHGXFLQJQRLVHWRPLQLPL]HXQZDQWHGFOLFNVDQG
KXPVDGMXVWLQJWKHVWHUHRZLGWKYROXPHDGMXVWPHQWFRPSUHVVLRQDQGPRUH6KHOYRFN
2QHLPSRUWDQWQRWHUHJDUGLQJWKHVHSUDFWLFHVLVWKDWWKH\GRUHTXLUHDKLJKOHYHORI
WHFKQLFDOVNLOODQGDWOHDVWDIXQGDPHQWDOXQGHUVWDQGLQJRIDXGLRIUHTXHQFLHVDQGVRXQG
SURFHVVLQJ+RZHYHUPL[LQJDQGPDVWHULQJDUHQRWQHFHVVDULO\UHTXLUHGLQRUGHUWRFDVXDOO\
SURGXFHDSLHFHRIFRPSXWHUPXVLF7KRXJKLIDQDUWLVWDLPVWRSURIHVVLRQDOO\SXUVXHWKH
SURGXFWLRQRIPXVLFWKHVHPHWKRGVRISRVWSURGXFWLRQTXDOLW\HQKDQFHPHQWDUHYLWDOWR
FRPSHWLQJDJDLQVWRWKHUDVSLULQJDUWLVWV
,QDQLQWHUYLHZUHJDUGLQJKLVH[SHULHQFHDVDQDVSLULQJDUWLVW8QLYHUVLW\RI6RXWK
&DUROLQDVWXGHQWHOHFWURQLFPXVLFSURGXFHUDQG'-1LNLWD0DGRUVN\H[SODLQHGKLVWKRXJKWVRQ
WKLVSRVWSURGXFWLRQSURFHVV:LWKDUREXVWKLVWRU\RISURGXFWLRQPXOWLSOHRULJLQDOUHOHDVHVDQG
JURZLQJQRWRULHW\DPRQJSHHUVDQGOLVWHQHUV³'-1LNLWD´KDVDVWURQJXQGHUVWDQGLQJRIZKDWLW
WDNHVWREHDVXFFHVVIXODUWLVW2QHRIWKHSUHGRPLQDQWUHTXLUHPHQWVWRDFKLHYHWKLVVXFFHVV
DFFRUGLQJWR'-1LNLWDLVDWHGLRXVDQGFDUHIXOSRVWSURGXFWLRQSURFHVV³/RWVRISHRSOHFDQ
SURGXFHJRRGPXVLF´VDLG0DGRUVN\³EXWPL[LQJDQGPDVWHULQJLVZKDWUHDOO\VHWVDSDUWDJUHDW
DUWLVWIURPDJRRGDUWLVW´ 


5HHG

/LNHWKHSURGXFWLRQRIWKHVRXQGFRPSRQHQWVWKDWFRPSULVHDVRQJSRVWSURGXFWLRQ
SURFHVVLQJFDQEHRXWVRXUFHGWRWKRVHZKRVSHFLDOL]HLQWKLVILHOG,QIDFWPDQ\DXGLRHQJLQHHUV
OLNH%HUQLH*UXQGPDQ6WHYH+RIIPDQDQG*HRUJH0DULQRKDYHDWWDLQHGQRWRULHW\IRUWKHLU
DFFRPSOLVKPHQWVLQPL[LQJDQGPDVWHULQJ7KLVLV\HWDQRWKHUH[DPSOHRIWKHVXSSRUWLYH
QHWZRUNRIPXVLFDOSURIHVVLRQDOVWKDWSURYLGHVHUYLFHVDQGWRROVWRVXSSOHPHQWXQGHUGHYHORSHG
DUHDVRIRWKHUDUWLVWV¶VNLOOVHWV
)LQDO3URGXFW
2QFHDQDUWLVWVRXUFHVWKHLUDXGLRFRPSRQHQWVFRPSRVHVPHORGLHVDQGSDWWHUQVDUUDQJHV
WKRVHPHORGLHVDQGSDWWHUQVDQGHQKDQFHVWKHTXDOLW\RIWKHLUZRUNWKURXJKSRVWSURGXFWLRQWKH
UHVXOWZLOOEHDILQLVKHGSLHFHRIFRPSXWHUPXVLFUHDG\WREHVKDUHGDQGGLVWULEXWHG2QHVLPSOH
\HWYLWDOO\LPSRUWDQWTXDOLW\RIWKLVILQDOSURGXFWLVWKDWLWLVVLPSO\DQDXGLRILOH,WLVDPDVVOHVV
QRQFRPSHWLQJUHSOLFDEOHYHUVLRQRIDQDXGLRSURGXFWWKDWFDQEHGLVWULEXWHGDWYLUWXDOO\QRFRVW
WRDQLQILQLWHQXPEHURIUHFLSLHQWV7KLVFKDUDFWHULVWLFHQDEOHVDQDUWLVWWRWDNHDGYDQWDJHRIWKH
LQWHUQHW¶VGLVWULEXWLRQFKDQQHOVLQRUGHUWRVKDUHWKHLUZRUN+RZHYHUWKHVHVDPHFKDUDFWHULVWLFV
FDQUHVXOWLQQHJDWLYHFRQVHTXHQFHVOLNHSLUDF\DQGRWKHUIRUPVRIWKHXQODZIXOGRZQORDGLQJDQG
VKDULQJRIGLJLWDODXGLRWKDWSUHYHQWVDQDUWLVWIURPUHFHLYLQJFRPSHQVDWLRQIRUWKHLUZRUN
$VGLVFXVVHGSUHYLRXVO\D³ILQLVKHGSURGXFW´LVWKDWWKHGHILQLWLRQRIWKHWHUPLV
VXEMHFWLYHWRWKHFRUUHVSRQGLQJSDUW\¶VUHODWLYHORFDWLRQRQWKHVXSSO\FKDLQ7RDSURGXFHUWKLV
FRXOGEHDFRPSOHWHPXVLFDOSLHFH)RURWKHUSUHYLRXVO\GLVFXVVHGUROHVLQWKHVXSSO\FKDLQRI
GLJLWDOPXVLFDILQLVKHGSURGXFWFRXOGEHDVDPSOHSDFNDYRFDOORRSRUDSUHVHWIRUDSOXJLQ
5HJDUGOHVVRIWKHLUSRVLWLRQDQGH[SHUWLVHHDFKRIWKHVHUROHSOD\HUVFDQXSORDGDQGVKDUHWKHLU


5HHG

SURGXFWVRQOLQH 7KRXJKWKHVHILJXUHVSOD\DQLPSRUWDQWUROHLWZRXOGEHLPSRVVLEOHWR
HQXPHUDWHHDFKVSHFLILFGLVWULEXWLRQFKDQQHOIRUWKHVHDUHLQQXPHUDEOHQLFKHVDQLQGLYLGXDOFDQ
ILOOLQWKHQHWZRUNRIPXVLFSURGXFWLRQ$FFRUGLQJO\WKHIROORZLQJVHFWLRQVZLOOIRFXVSULPDULO\
RQWKHGLVWULEXWLRQRIFRPSOHWHGPXVLFDOSLHFHV
'RZQVWUHDP6KLIWLQJ&RPPHUFHDQG&XOWXUH
2YHUYLHZ
$GRZQVWUHDPVXSSO\FKDLQUHIHUVWRWKHSURFHVVRIVXSSO\LQJFXVWRPHUVZLWKDILQLVKHG
SURGXFW,QWKLVVHFWLRQZHZLOOH[SORUHWKHYDULRXVFKDQQHOVDYDLODEOHWRDQDUWLVWWREHXVHGIRU
WKHGLVWULEXWLRQRIWKHLUPXVLFDVZHOODVWKHPDQQHUVLQZKLFKOLVWHQHUVLQWHUDFWZLWKDQGVKDUH
WKDWPXVLF)LQDOO\ZHZLOOGLVFXVVKRZWKHVHFKDQQHOVIRUGLVWULEXWLRQDQGLQWHUDFWLRQDUH
FRQWULEXWLQJWRYDULRXVFRPPHUFLDODQGFXOWXUDOHYROXWLRQVZLWKLQWKHPXVLFLQGXVWU\
'LVWULEXWLRQ
,QWHUPVRIVWULFWO\GLJLWDOPXVLFFRQWHQWWKHWZRSULPDU\FKDQQHOVIRUGLVWULEXWLRQDUH
VWUHDPLQJSODWIRUPVDQGVRFLDOPHGLD7KHVHFKDQQHOVZLOOEHGLVFXVVHGDQGFRPSDUHGWR
³WUDGLWLRQDO´PHWKRGVRIGLVWULEXWLRQ
6WUHDPLQJ3ODWIRUPV
$FFRUGLQJWRDVWXG\SHUIRUPHGE\WKH,QWHUQDWLRQDO)HGHUDWLRQRIWKH3KRQRJUDSKLF
,QGXVWU\,)3,RIWKHJOREDOUHFRUGLQJLQGXVWULHVUHYHQXHVFDPHH[FOXVLYHO\IURP
VWUHDPLQJ $QDGGLWLRQDORIUHYHQXHZDVJHQHUDWHGE\RWKHUGLJLWDOPHDQVWKHUHE\
UDLVLQJWKHWRWDOSRUWLRQRIGLJLWDOO\JHQHUDWHGJOREDOUHFRUGLQJLQGXVWU\UHYHQXHWR7KH
7KLVFDQEHDFFRPSOLVKHGE\XVLQJZHEVLWHVOLNH6SOLFH/RRSHUPDQDQGRWKHUFURZGVRXUFHGPHGLDVKDULQJ
SODWIRUPV
7KLVVKDUHQHDUO\GRXEOHVWKHQH[WODUJHVWFRQWULEXWRUSK\VLFDOVDOHVZKLFKDFFRXQWHGIRURI
UHYHQXH 


5HHG

VDPHVWXG\IRXQGWKDWDWWKHHQGRIWKHUHZHUHPLOOLRQJOREDOXVHUVSD\LQJIRUD
GLJLWDOVWUHDPLQJVXEVFULSWLRQ,)3,)DFWVDQG6WDWV2QWRSRIWKHVHSD\LQJXVHUVWKHUHVWLOO
H[LVWELOOLRQDFWLYHLQWHUQHWXVHUVZKRFDQDFFHVVXQSDLGVWUHDPLQJVHUYLFHV :LWKWKHVH
OHYHOVRISRSXODULW\DFFHVVDQGVLJQLILFDQFHLQGHSHQGHQWDUWLVWVSRVVHVVXQSUHFHGHQWHGSRZHULQ
WHUPVRIWKHLUDELOLW\WRUHDFKSRWHQWLDOOLVWHQHUVE\XSORDGLQJWKHLUZRUNWRWKHVHVWUHDPLQJ
VHUYLFHV
$UWLVWVZLWKDFFHVVWRSODWIRUPVOLNH6RXQG&ORXGDQG<RX7XEH FDQXSORDGWKHLUPXVLF
IRUIUHHWKRXJKERWKKDYHXSJUDGHGSUHPLXPRSWLRQV6XFKSODWIRUPVVXVWDLQWKHPVHOYHVE\
FRQYHUWLQJFURZGVRXUFHGFRQWHQWLQWRUHYHQXHJHQHUDWLQJYLVLWVDQGGDWD3DLGVXEVFULSWLRQ
VHUYLFHVDUHPRUHGLIILFXOWWRDFFHVVEXWLQGHSHQGHQWDUWLVWVFDQXVHDYDULHW\RIDIIRUGDEOH
VHUYLFHV±OLNH'LVWURNLGDSDLGVXEVFULSWLRQVHUYLFHWKDWXSORDGVDQDUWLVW¶VZRUNWRSDLG
VWUHDPLQJSODWIRUPVIRUMXVW\HDU±WRKDYHWKHLUPXVLFXSORDGHGWRWKHVHSUHPLXP
SODWIRUPV7KHVHPHWKRGVDOORZWKHDUWLVWWRE\SDVVILQDQFLDOURDGEORFNVDQGLQVWLWXWLRQDO
JDWHNHHSHUVWKDWKDYHKLVWRULFDOO\SUHYHQWHGWKHPXVLFRILQGHSHQGHQWDUWLVWVIURPEHLQJKHDUGE\
DZLGHDXGLHQFH7KLVDOORZVIRULQFUHDVHGH[SRVXUHDQGWKHIUHHGRPWRSURGXFHDPRUHVLQFHUH
H[SUHVVLRQRIWKHLUFUHDWLYLW\
7KLVUHDFKLVSDUWLFXODUO\HIIHFWLYHIRU\RXQJHUDXGLHQFHVZKRKDYHJURZQXSDFFXVWRPHG
WRXVLQJVWUHDPLQJVHUYLFHVWROLVWHQWRPXVLF,QDVXUYH\RQPXVLFOLVWHQLQJDQGLQWHUDFWLRQ
KDELWVRIWKHUHVSRQGHQWVXQGHUWKHDJHRIVWDWHGWKDWWKH\XVHDWOHDVWRQHVWUHDPLQJ
VHUYLFHWROLVWHQWRPXVLFRQDQHDUGDLO\EDVLV)RUWKLVUHDVRQJHQUHVSRSXODUDPRQJ\RXQJHU
7KRXJKDFFHVVGRHVQRWHTXDWHWRXVHWKHSRWHQWLDOUHPDLQVIRUWKHVHDFWLYHLQWHUQHWXVHUVWREHFRQYHUWHGLQWR
OLVWHQHUV
$QRWDEOHFDYHDWKHUHLVWKHEDUULHUFUHDWHGE\JRYHUQPHQWFHQVRUVKLSOLNHWKDWRI<RX7XEHLQ&KLQD7KRXJKWKH
SODWIRUPFDQVWLOOEHDFFHVVHGXVLQJD931LWLVQRWLPPHGLDWHO\DYDLODEOHWRWKHQHDUO\ELOOLRQFLWL]HQVRI&KLQD


5HHG

GHPRJUDSKLFVOLNHKLSKRSDQG('0KDYHEHHQSDUWLFXODUO\LQIOXHQFHGE\WKHDYDLODELOLW\RI
VWUHDPLQJSODWIRUPV
6RFLDO0HGLD
6RFLDOPHGLDWKHRWKHUSUHGRPLQDQWPHWKRGRIGLJLWDOO\GLVWULEXWLQJPXVLFLQWHJUDWHVDQ
LQWHUHVWLQJDUUD\RIIXQFWLRQDOLWLHVEH\RQGWKDWRIDW\SLFDOVWUHDPLQJSODWIRUP6RFLDOPHGLD
SODWIRUPVOLNH7ZLWWHUDQG,QVWDJUDPRIIHUDXQLTXHDELOLW\IRUDQDUWLVWWRPDUNHWWKHPVHOYHV
LQWHUDFWZLWKOLVWHQHUVDQGLQFRUSRUDWHRWKHUW\SHVRIPHGLDLQWRWKHLUVHOISURPRWLRQ:KHUHDV
VWUHDPLQJSODWIRUPVEULQJDWWHQWLRQWRDQDUWLVW¶VPXVLFVRFLDOPHGLDEULQJVDWWHQWLRQWRWKHDUWLVW
DVDQLQGLYLGXDO6XEVHTXHQWO\WKRVHIROORZHUVDQGIDQVFDQEHGLUHFWHGWRVWUHDPLQJSODWIRUPV
ZKHUHWKHDUWLVW¶VFDWDORJXHLVDYDLODEOHWREHKHDUG6KRZQLQ)LJXUHLVDQH[DPSOHRIDQDUWLVW
XVLQJVRFLDOPHGLDWRSURPRWHWKHLUZRUN


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

)LJXUH'-1LNLWDRQ,QVWDJUDP
5HFHQW\HDUVKDYHVHHQFRXQWOHVVDUWLVWVXVHDVWURQJVRFLDOPHGLDSUHVHQFHDVWKH
IRXQGDWLRQIRUWKHLUULVHWRIDPH$QRWDEOHH[DPSOHRIDQDUWLVWDFKLHYLQJFRPPHUFLDOVXFFHVV
WKURXJKWKHVHPHWKRGVLV/LO1DV;ZLWK³2OG7RZQ5RDG´/LO1DV;SXUFKDVHGWKH
LQGHSHQGHQWO\SURGXFHGLQVWUXPHQWDOIRUDQGUHFRUGHGWKHVRQJRQWKHVDPHGD\$IWHUJRLQJ
YLUDORQYDULRXVVRFLDOPHGLDSODWIRUPV³2OG7RZQ5RDG´HYHQWXDOO\URVHWRRQWKH%LOOERDUG
+RWFKDUWVLQ$SULORI1RZ/LO1DV;PDLQWDLQVDVWURQJVRFLDOPHGLDSUHVHQFHZLWK
PLOOLRQIROORZHUVRQ7ZLWWHUDQGPLOOLRQIROORZHUVRQ,QVWDJUDP:KHQKHGHFLGHVWR
UHOHDVHQHZPXVLFWKHVHPLOOLRQVRIGLJLWDOIDQVZLOOEHTXLFNWROHDUQRIKLVQHZZRUN$UWLVWV
OLNH'-1LNLWDZLWKEXUJHRQLQJUHJLRQDOIROORZLQJVIHHOFDSDEOHRIILQGLQJVLPLODUWUDFWLRQ:KHQ
DVNHGLIKHEHOLHYHGKHFRXOGRQHGD\EHFRPHDSUHPLHUSURGXFHURIHOHFWURQLFPXVLF'-1LNWLD


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

VWDWHG³<HDK,UHDOO\GR2IFRXUVH\RXKDYHWRSXWLQ\RXUKRXUVEXWLI\RXZRUNDWLW
WKHUHDUHVRPDQ\RSSRUWXQLWLHVWRKDYHSHRSOHILQGDQGOLVWHQWR\RXUPXVLF´
,QWHUDFWLRQ
2QFHDQDUWLVWKDVXVHGVWUHDPLQJSODWIRUPVDQGVRFLDOPHGLDWRVKDUHWKHLUPXVLFRQOLQH
WKHLUZRUNLVRVWHQVLEO\ILQLVKHG+RZHYHUWKHUHVWLOOH[LVWVWKHFRPSRQHQWRIOLVWHQHULQWHUDFWLRQ
7KHQDWXUHRIGLJLWDOO\VWUHDPHGPXVLFDOORZVLWWREHTXLFNO\DQGOLPLWOHVVO\VKDUHGIURPRQH
OLVWHQHUWRDQRWKHU2IFRXUVHWKLVUHTXLUHVOLVWHQHUVWRSRVVHVVDGHYLFHWKDWDOORZVWKHPWR
DFFHVVWKHVHOLQNVDQGILOHVWKRXJKWKLVEDUULHULVGHFUHDVLQJLQSUHYDOHQFH$FFRUGLQJWR6WDWLVWD
VDZDSSUR[LPDWHO\ELOOLRQVPDUWSKRQHVDOHVDQGWKHUHDUHURXJKO\ELOOLRQ
VPDUWSKRQHXVHUVLQWKHZRUOGDVRI)XUWKHUPRUHDFFRUGLQJWR'LJLWDORIDOO
ZRUOGZLGHZHEVLWHWUDIILFZDVJHQHUDWHGWKURXJKPRELOHSKRQHV7HFK-XU\7KHVH
VWDWLVWLFVGHPRQVWUDWHWKDWWKHSRVVHVVLRQRIVWUHDPLQJFDSDEOHWHFKQRORJ\LVQRWHQWLUHO\
XQLYHUVDOEXWLWLVYDVWO\DQGLQFUHDVLQJO\FRPPRQ7KLVHQRUPRXVVRFLDOQHWZRUNRI
FRQVXPSWLRQLVWKHGULYLQJIRUFHRIDPDVVLQJSRSXODULW\
,QDVXUYH\RI$PHULFDQUHVSRQGHQWVXQGHUWKHDJHRILQGLFDWHGWKDWRQHRI
WKHWKUHHSULPDU\PHWKRGVWKH\XVHWRGLVFRYHUQHZPXVLFDODUWLVWVLVWKURXJKVXJJHVWLRQVIURP
IULHQGVLQFOXGHGWKHXVHRIVWUHDPLQJSODWIRUPVLQWKLVOLVWDQGOLVWHGVRFLDOPHGLD2QH
FKDUDFWHULVWLFFRPPRQDPRQJHDFKRIWKHVHWKUHHUHVSRQVHVLVWKDWWKH\IDFLOLWDWHIXUWKHUVKDULQJ
DQGLQWHUDFWLRQ6XJJHVWLRQVIURPIULHQGVLQIRUPDQGLQIOXHQFHWKHVKDULQJRIPXVLFDPRQJ
VRFLDOQHWZRUNVVWUHDPLQJSODWIRUPVXVHOLVWHQLQJKLVWRU\WRDOJRULWKPLFDOO\VXJJHVWQHZPXVLF
DQGERWKVWUHDPLQJSODWIRUPVDQGVRFLDOPHGLDVSHHGXSVKDULQJDQGSRSXODUL]LQJDVRQJDQGRU
DUWLVW


5HHG

7KHVHUHODWLRQVKLSVSHUWDLQLQJWRVRFLDOQHWZRUNVDQGPXVLFKDYHUHVXOWHGLQWKH
GHYHORSPHQWRIDVRFLDOFXOWXUHVXUURXQGLQJPXVLF7KHPXVLF\RXOLVWHQWRLVIDUPRUHWKDQD
VLPSOHSUHIHUHQFHEXWUDWKHUDUHIOHFWLRQRI\RXULGHQWLW\LQIOXHQFHGE\\RXUSHHUVDQG\RXU
VXUURXQGLQJV7KLVLQWURGXFHVWKHSRWHQWLDOIRUDQ\PXVLFDOSURMHFWWRRUJDQLFDOO\DQG
H[SRQHQWLDOO\JDLQWUDFWLRQDQGSRSXODULW\DQGHQDEOHVLQGHSHQGHQWDUWLVWVZLWKDOLWWOHELWRI
OXFNWRJURZLQSRSXODULW\DQGUDGLFDOO\LQFUHDVHWKHQXPEHURIOLVWHQHUVWRWKHLUPXVLF
&DVH6WXG\DQG&RQFOXVLRQ
(OHFWURQLFPXVLFSURGXFHUDQG8QLYHUVLW\RI.HQWXFN\PHGLFDOVFKRROVWXGHQWQRWWR
PHQWLRQP\SHUVRQDOJXLGHGXULQJP\RULJLQDOIRUD\LQWRGLJLWDOPXVLFSURGXFWLRQ0DGLVRQ
6DQGVEHDXWLIXOO\HPERGLHVWKHFRQFHSWVGLVFXVVHGWKURXJKRXWWKLVSDSHU6DQGVDWUDLQHG
SLDQLVWYRFDOLVWDQGGDXJKWHURIWZRPXVLFLDQVILUVWEHJDQWRSURGXFHGLJLWDOPXVLFLQKHUKLJK
VFKRRO\HDUV2IFRXUVHKHUPXVLFDOEDFNJURXQGFDPHLQKDQG\EXWWKHWHFKQLFDODVSHFWVRIKHU
GLJLWDOSURGXFWLRQVDUHRWKHUZLVHVHOIWDXJKW7KDQNLQJ<RX7XEHWXWRULDOVIRUWKHEXONRIKHU
H[SHUWLVHDQGFUHGLWLQJDWLJKWNQLWFRPPXQLW\RIHOHFWURQLFPXVLFSURGXFHUVIRUKHUSRSXODULW\
RQ6RXQG&ORXG6DQGVZDVDEOHWRFUHDWHKHURZQPXVLFDPDVVSRSXODULW\RQOLQHDQGXOWLPDWHO\
VLJQHGWUDFNGHDOV ZLWK9LQWDJH5HFRUGV+LJK,QWHQVLW\5HFRUGVDQG:DUQHU1RZVKH
EDODQFHVKHUPHGVFKRROVWXGLHVZLWKKHUORYHRIPXVLFSURGXFWLRQZKLFKVKHFRQWLQXHVRQKHU
SHUVRQDOODSWRS
$SDUWIURPKHUSHUVRQDOVXFFHVV6DQGVEHOLHYHVWKDWWKHDFFHVVLELOLW\RIWKHVXSSO\FKDLQ
RIGLJLWDOPXVLFZLOOHPSRZHUKLVWRULFDOO\PDUJLQDOL]HGRURXWFDVWDUWLVWV,QDQLQWHUYLHZVKH
VWDWHGWKDW³3URYLGLQJHYHU\RQHZLWKWKHWRROVWKH\QHHGDOORZVDQ\RQHWREUHDNGRZQ
$GLVWULEXWLRQFRQWUDFWZLWKDUHFRUGODEHOIRUDVLQJOHVRQJ


5HHG

VWHUHRW\SHV1RZWKHUHLVQ¶WDµVSHFLILF¶W\SHRISHUVRQWKDWPDNHVHDFKJHQUHEHFDXVHDQ\RQH
FDQGRLW´,QDQHOHFWURQLFPXVLFLQGXVWU\WKDWIRUDORQJZKLOHZDVODUJHO\GRPLQDWHGE\PHQ
6DQGVSHUIHFWO\UHSUHVHQWVWKLVFRQFHSWRIVHOIHPSRZHUPHQWE\DFKLHYLQJVXFKUHPDUNDEOH
VXFFHVVHYHQDVDVHOIWDXJKWKLJKVFKRROVWXGHQW
7KHVHFRQFHSWVDUHQRWXQLTXHWR0DGLVRQ$VSLULQJPXVLFSURGXFHUVWKURXJKRXWWKH
ZRUOGDUHWDSSLQJLQWRWKHUHVRXUFHVGLVFXVVHGLQWKLVSDSHULQRUGHUWRIXOILOOWKHLUSHUVRQDOPXVLF
JRDOV%HLWWKHHQMR\PHQWRIFDVXDOSURGXFWLRQRUWKHKRSHRIDWWDLQLQJIDPHDQGJORU\SHRSOH
ZKRSRVVHVVDFRPSXWHUKDYHDFFHVVWRWKHLQWHUQHWDQGGHPRQVWUDWHDGHVLUHWROHDUQDUH
HQWLUHO\FDSDEOHRIWDNLQJDGYDQWDJHRIWKHUHPDUNDEOHDFFHVVLELOLW\RIWKHVXSSO\FKDLQRIGLJLWDO
PXVLFSURGXFWLRQ

 


5HHG

:RUNV&LWHG
$JDUZDO5DMLY³:KDW,V6RXQG'HVLJQ´ :KDW,V6RXQG'HVLJQLQJ	7KH5ROHRID6RXQG
'HVLJQHU ZZZDXGLRVKDSHUVFRPEORJZKDWLVVRXQGGHVLJQKWPO
%DUHQGUHJW%DUW³'RLQJ,W'LJLWDOVV´ 3RSXODU0XVLFLQ6RXWKHDVW$VLD%DQDO
%HDWV0XWHG+LVWRULHV $PVWHUGDP8QLYHUVLW\3UHVV$PVWHUGDPSS
±
&ROWRQ-DUHGDQG+ROPHV6WHYH³&DUHLQ5HPL[DQG'LJLWDO6DPSOLQJ´ 5KHWRULF
7HFKQRORJ\DQGWKH9LUWXHV 8QLYHUVLW\3UHVVRI&RORUDGR/RJDQSS
±
&RRN5LFKDUG 5LFKDUG&RRN
V-D]](QF\FORSHGLD 3HQJXLQ%RRNV
)RUWH$OOHQ 7RQDO+DUPRQ\LQ&RQFHSWDQG3UDFWLFH +ROW5LQHKDUWDQG:LQVWRQ
)ULHGPDQ7KRPDV/ 7KH:RUOG,V)ODW$%ULHI+LVWRU\RIWKHVW&HQWXU\ 3DZ
3ULQWV%DNHU	7D\ORU
*HRUJLHY'H\DQ³5HYHDOLQJ6WDWLVWLFV$ERXW6PDUWSKRQH8VDJH,Q´ 7HFK-XU\
-DQWHFKMXU\QHWVWDWVDERXWVPDUWSKRQHXVDJHJUHI
+XEHU'DYLG0LOHVDQG5XQVWHLQ5REHUW 0RGHUQ5HFRUGLQJ7HFKQLTXHV 5RXWOHGJH
,)3,³(QJDJHPHQWZLWK6WUHDPLQJ'ULYHV*URZWKRI*OREDO0XVLF0DUNHW´ ,)3,)DFWVDQG
6WDWV ZZZLISLRUJIDFWVDQGVWDWVSKS 
.HIDXYHU$ODQ3 )XQGDPHQWDOVRI'LJLWDO$XGLR $5(GLWLRQV
.HOO\.HYLQ 7KH,QHYLWDEOH8QGHUVWDQGLQJWKH7HFKQRORJLFDO)RUFHV7KDW:LOO6KDSH
2XU)XWXUH5DQGRP+RXVH,QWHUQDWLRQDO
/XWKHU5RJHU³0RRJ$UFKLYHV´ 0RRJ$UFKLYHV PRRJDUFKLYHVFRP


5HHG

0LOOHU3DXO' 5K\WKP6FLHQFH 0,73UHVV
5DPDQ5HXEHQ³7LSVIRU&UHDWLQJ<RXU2ZQ6DPSOH3DFN%ORJ6SOLFH´ 6SOLFH
VSOLFHFRPEORJWLSVIRUFUHDWLQJ\RXURZQVDPSOHSDFN
5RJHUV3DXO³6XSSO\&KDLQ*ORVVDU\´ 6RXUFLQJ6&03RUWDO'HPDQG	6XSSO\&KDLQ
*ORVVDU\&,368.ZZZVFPSRUWDOQHWJORVVDU\VRXUFLQJVKWPO
6KHOYRFN0DWW $XGLR0DVWHULQJDV0XVLFDO3UDFWLFH (7'58QLYHUVLW\RI:HVWHUQ
2QWDULR
6SHFWUDVRQLFV³7KH&RPSDQ\´ 6SHFWUDVRQLFV ZZZVSHFWUDVRQLFVQHWFRPSDQ\LQGH[SKS 
7X<DQELQDQG/X0LQ³$Q([SHULPHQWDODQG$QDO\WLFDO6WXG\RI2Q/LQH'LJLWDO0XVLF
6DPSOLQJ6WUDWHJLHV´ ,QWHUQDWLRQDO-RXUQDORI(OHFWURQLF&RPPHUFH YROQR
SS±
:KLWH*OHQQ'³9´ 7KH$XGLR'LFWLRQDU\7KLUG(GLWLRQ5HYLVHGDQG([SDQGHG 
:DVKLQJWRQ3UHVV6HDWWOH/RQGRQSS±

 


5HHG

$SSHQGL[



